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(54) REGENERATING CRYOPUMP METHOD AND EVACUATION SYSTEM THEREOF 
(57)Abstract: 

PURPOSE: To mainly reduce regeneration time by 
forcibly increasing temperature of a cryopanel, and 
keeping the pressure, inside a cryopump lower than the 
evaporation pressure of the gas whose saturated vapor 
pressure is lowest among the gases trapped by the 
cryopanel. 

CONSTITUTION: A cryopump 1 used for evacuating a 
vacuum treatment chamber 1 5 has a cryopanel 3 for 
condensing air inside a vacuum chamber 2. The 
cryopanel 3 is provided with an activated carbon 4, and 
is cooled by a cooling part 5. Purge gas is introduced 
from a heater 12 through a valve 1 1 and a piping 10 to 
the cryopump 1 for forcibly increasing the temperature 
of the cryopanel 3. A roughing vacuum pump 9 is 
operated at the same time. The pressure inside the 
cryopump 1 is kept lower than evaporation pressure of 
gas whose saturated vapor pressure is lowest among the 
gases trapped in the cryopanel 3. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cryopump which makes a vacua to the space which should perform vacuum 
processing by condensing or adsorbing a gas on the front face of a very low temperature 
cryopanel The gas with which the front face of said cryopanel was condensed or adsorbed by 
carrying out a temperature up is made to emit from said cryopanel. The process which is the 
playback approach of the cryopump which exhausts a gas from cryopump, and introduces the 
gas for temperature ups in said cryopump, The playback approach of the cryopump 
characterized by having the process which holds the pressure in cryopump with an exhaust air 
means to a pressure lower than the maximum vapor tension of the gas with the lowest maximum 
vapor tension among the gases with which said cryopanel was condensed or adsorbed during 
installation of this gas for temperature ups. 

[Claim 2] Said gas for temperature ups is the playback approach of the cryopump according to 
claim 1 characterized by being ordinary temperature or the heated nitrogen gas. 
[Claim 3] Said exhaust air means is 1 of a rotary pump, a dry pump, and mechanical booster 
pumps, or the playback approach of the cryopump according to claim 1 or 2 characterized by 
consisting of those combination. 

[Claim 4] The cryopump which has gas inhalation opening prepared above the cryopanel which 
condenses or adsorbs a gas by very low temperature, and this cryopanel, The vacuum processing 
room where it connects with said gas inhalation opening of this cryopump, and the interior is 
exhausted by said cryopump, Piping for processing room exhaust air which connects between 
said cryopump and said vacuum processing rooms, It is the evacuation system equipped with gas 
installation piping for temperature ups for introducing the gas for temperature ups in said 
cryopump. It is the evacuation system to which said gas installation piping for temperature ups is 
connected to said piping for processing room exhaust air, and said gas for temperature ups is 
characterized by being introduced in said cryopump from said gas inhalation opening through said 
gas installation piping for temperature ups to said piping for processing room exhaust air. 
[Claim 5] The evacuation system according to claim 4 characterized by connecting to said 
cryopump the roughing vacuum pump for exhausting the gas emitted from the cryopanel 
according to the temperature up, and said gas for temperature ups out of said cryopump. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used especially for operating of cryopump about the 
vacuum technology used for vacuum processing of a semi-conductor product manufacturing 
installation etc., and is effective. 
[0002] 

[Description of the Prior Art] With the semi-conductor substrate processing technique of 
processing in vacuums, such as the latest semi-conductor manufacture process especially an 
ion implantation technique, and a sputtering technique, the vacuous quality has come to affect 
the yield of a product greatly with detailed-ization of a semiconductor device. Moreover, in the 
high vacuum facility, there is also expensive rank-ization and the high-speed evacuation for 
availability reservation has been a technical problem. Among vacuum pumps, cryopump covers 
the largest range of a low vacuum from the high vacuum, and spreads quickly as an object for a 
semi-conductor substrate processing facility. Cryopump is a pump using the phenomenon in 
which carry out condensation solidification and the maximum vapor tension of the gas falls, when 
a gas lowers the temperature. The configuration of cryopump is shown in drawing 4 . The 
cryopump 17 connected to the vacuum processing room 31 of a processor makes a high vacuum 
the inside of the vacuum processing room 31 by making it stick to the activated carbon 20 in 
which the gas which should be carried out evacuation to the front face of the very low 
temperature cryopanel 19 20 degrees K or less established in the interior was prepared by 
condensation or the cryopanel 19. It saves up, and it is the pump of a formula and the playback 
which removes the gas condensed in the pump of essentially condensing a gas is needed. 
Playback of cryopump is made to emit by carrying out the temperature up of the cryopanel for 
the gas saved up by condensation and adsorption in cryopump. Usually, as shown in the activity 
flow of drawin g 5 (a), by closing and leaving the main valve 30 between the vacuum processing 
room 31 and cryopump 17, carry out the natural temperature up of the cryopanel, a gas is made 
to emit, the rough length bulb 24 is opened after that, and the gas in cryopump 17 is exhausted 
with a roughing vacuum pump 25. Next, after shutting rough length bulb 24 ** and performing a 
pressure-buildup check, with a cooling means, cooling-down is performed and playback is 
completed. When reproducing for a short time, as shown in drawing 5 (b), a main valve 30 is 
closed, a purge valve 27 is opened, and a room temperature or the heated nitrogen gas is 
introduced in cryopump 1 7 from the purge gas inlet 26. A temperature up is compulsorily carried 
out under the pressure more than atmospheric pressure, and a gas is made to emit from a 
cryopanel 19. In this case, the nitrogen gas with which the pressure in a pump becomes high and 
serves as a surplus during nitrogen gas installation is emitted from the purge gas emission tubing 
32. After a cryopanel 1 9 goes up to a room temperature, a purge valve 27 is shut, the rough 
length bulb 24 is opened, and the gas in cryopump 17 is exhausted with a roughing vacuum pump 
25. After exhausting to some extent, the rough length bulb 24 is shut and a pressure-buildup 
check is performed. If there is no pressure buildup in cryopump 17, cooling-down will be carried 
out by the cooling means. 

[0003] in addition — cryopump — JP.60-5571 7,B and "LSI process engineering" (Ohm-Sha 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/05/25 



JP.06-346848.A [DETAILED DESCRIPTION] 



Page 2 of 4 



issue) — it is indicated in the 127th page, the "3rd edition enlarged edition of Iwanami 
physicochemistry lexicon" (Iwanami Shoten issue) 353rd page right column, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when leaving and carrying out the natural 
temperature up of the cryopump, if time amount, such as exhaust air in a pump and cooling, will 
be included after all for several hours for this reason only by the time a cryopanel becomes a 
room temperature, playback time amount will become in 8 hours or more. Moreover, since the 
temperature up of the cryopanel is carried out above atmospheric pressure when nitrogen gas is 
purged and a temperature up is compulsorily carried out into cryopump, even if temperature 
rises, since the pressure around a cryopanel is high, the gas molecule has become is hard to be 
emitted. Therefore, playback time amount is not shortened so much in this case. Thus, cryopump 
required time amount for playback, and the semi-conductor substrate processor which uses 
cryopump could not raise the availability, and had become a problem. 
[0005] Then, the purpose of this invention is by shortening the playback time amount of 
cryopump to raise the availability of the semi-conductor substrate processor using cryopump. 
[0006] The other purposes and the new description will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 
[0007] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. That is, the pressure in cryopump is held 
with an exhaust air means among the gases by which the trap was carried out to the cryopanel 
to a pressure lower than the maximum vapor tension of a gas with the lowest maximum vapor 
tension, introducing the gas for temperature ups into cryopump, and carrying out the 
temperature up of the cryopanel compulsorily. 
[0008] 

[Function] carrying out the temperature up of the cryopanel compulsorily according to the 
above-mentioned means — a short time — gaseous maximum vapor tension — going up — in 
addition — and since emission of a gaseous molecule is promoted by making it lower than the 
maximum vapor tension of the gas which is carrying out adsorption condensation of the 
atmospheric pressure in cryopump at the cryopanel, the playback time amount of cryopump can 
be shortened as a result. 
[0009] 

[Example] Hereafter, one example of this invention is explained using a drawing. 
[0010] Drawing 1 is drawing showing the schematic diagram of the evacuation system equipped 
with the cryopump used for this invention. 1 is cryopump and is for carrying out evacuation of 
the inside of the vacuum processing room 12. Cryopump 1 has the cryopanel 3 for condensing a 
gas in the vacuum chamber 2, and the activated carbon 4 for adsorbing the very high gas of 
maximum vapor tension also in very low temperature like the helium which cannot be condensed, 
hydrogen, and neon is formed in the rear face of a cryopanel 3 at 10 degrees K thru/or 20 
degrees K. 5 is the cooling section and is for cooling a cryopanel 3 from very low temperature, 
for example, 10 degrees K, to 20 degrees K. The cryopanel 3 is cooled by supplying the cooled 
gas, for example, the helium cooled by the refrigerator which is not illustrated, to the interior of 
the cooling section 5. The roughing vacuum pump 9 for exhausting the inside of the vacuum 
chamber 2 is connected to the piping 7 for exhaust air. A rotary pump, a dry pump, a mechanical 
booster pump, etc. are used for this roughing vacuum pump 9. 10 is piping for purge gas 
installation. The piping 10 for purge gas installation is connected to the piping 13 for processing 
room exhaust air between a main valve 14 and cryopump 1. Thereby, the gas of the vacuum 
processing room 15 is attracted, and also the gas inhalation opening 6 of cryopump 1 is used as 
a purge gas inlet. That is, the passage of purge gas passes along the piping 13 for processing 
room exhaust air from the piping 10 for purge gas installation, and is introduced in cryopump 1 
from the gas inhalation opening 6. Therefore, it can become the same as the passage of the gas 
of a vacuum processing room, and the temperature up of the cryopanel 3 can be carried out 
efficiently. Moreover, the purge gas heater 12 for heating, before introducing purge gas in the 
vacuum chamber 2 is connected to the piping 10 for purge gas installation. The heating up time 
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of cryopump 1 is shortened by introducing the purge gas heated by this purge gas heater 12 in 
the vacuum chamber 2. Between cryopump 1 and a roughing vacuum pump 9 and between 
cryopump 1 and the purge gas heater 12, the main valve 14, the rough length bulb 8, and the 
purge valve 11 are formed between cryopump 1 and the vacuum processing room 15, 
respectively. 

[0011] Next, the playback approach of the above-mentioned cryopump 1 is explained. Playback 
is performed about the case where the temperature of the cooling section 5 rose, for example, it 
exceeds 20 degrees K about the playback stage of cryopump 1, and the case where a ultimate 
vacuum worsens. In case playback is performed, a cooling means (not shown) is turned off 
beforehand and it works according to the activity flow of drawing 2 . First, a main valve 14 is 
closed and between the vacuum processing room 15 and cryopumps 1 is intercepted. Next, a 
purge valve 11 is opened and the nitrogen gas heated with purge gas 12, for example, a purge 
gas heater, is made to introduce in the vacuum chamber 2 from the gas inhalation opening 6. A 
roughing vacuum pump 9 is operated in the phase which the pressure in the vacuum chamber 2 
and the temperature of a cryopanel 3 rose, and went up from the ultimate-pressure force of a 
roughing vacuum pump 9, and the rough length bulb 8 is opened. By the way, in order that 
gaseous maximum vapor tension may rise with the rise of temperature, for example, as for most 
gases, maximum vapor tension may exceed 1Torr at about 150 degrees K, it becomes easy to 
emit the gas which was being condensed when holding the pressure smaller than it. However, as 
a gas with comparatively low maximum vapor tension, for example, a steam, is shown in the table 
of drawing 3 , maximum vapor tension is 4.579Torr(s) at 273 degrees K. In the gas condensed in 
cryopump 1, if the temperature of a cryopanel 3 will hold about 17.5 or less Torrs for the 
pressure in cryopump 1 at ordinary temperature, for example, the phase in which it amounted to 
293 degrees K, supposing a gas with the lowest maximum vapor tension is a steam, emission of a 
steam as well as other gases will be promoted. Thus, when the gas with low maximum vapor 
tension like a steam is contained, it is effective to perform playback, holding a pressure lower 
than the maximum vapor tension of a gas with the lowest maximum vapor tension. Since time 
amount is considerably taken in fact until the inside of a pump returns to a room temperature, 
the ultimate-pressure force may make the condition of being easy to emit a steam in the phase 
where the temperature in a pump is lower, using the roughing vacuum pump which is 10 to 4th 
power Torr extent, especially the dry pump which the back diffusion of electrons of an oil cannot 
produce comparatively easily. 

[0012] Next, in order to check the emission condition of the gas by which condensation 
adsorption was carried out into cryopump 1, a purge valve 1 1 and the rough length bulb 8 are 
closed, and the rise of a pressure is checked. If it is in the situation that the rise of a pressure is 
not accepted, the refrigerator which is not illustrated will be turned on and cooling-down will be 
performed. Exhaust air will become possible if the temperature inside a pump reaches from 10 
degrees K to 20 degrees K. 

[0013] Next, the operation effectiveness of this invention is explained. 

[0014] (1) holding the pressure in cryopump with an exhaust air means among the gases by 
which the trap was carried out to said cryopanel to a pressure lower than the maximum vapor 
tension of a gas with the lowest maximum vapor tension, introducing the gas for temperature ups 
into cryopump, and carrying out the temperature up of the cryopanel compulsorily — a short 
time — gaseous maximum vapor tension — going up — in addition — and since the pressure is 
low, the molecule of the gas which is carrying out condensation adsorption can be made to emit 
to a cryopanel for a short time 

[0015] By (2) and (1), the playback time amount of cryopump can be shortened by leaps and 
bounds, and the availability of the semi-conductor substrate processor using cryopump can be 
raised. 

[0016] (3) In an evacuation system, since piping for purge gas installation was connected to 
piping for processing room exhaust air between a main valve and cryopump and gas inhalation 
opening of cryopump is used also as a purge gas inlet, the passage of purge gas can become the 
same as the passage of the gas exhausted from a vacuum processing room, and can carry out 
the temperature up of the cryopanel efficiently. Therefore, compaction of the heating up time of 
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a cryopanel can be aimed at. 

[0017] As mentioned above, although invention made by this invention person was concretely 
explained based on the example, it cannot be overemphasized that it can change variously in the 
range which this invention is not limited to the above-mentioned example, and does not deviate 
from the summary. Although the temperature up of the inside of cryopump was carried out in the 
above-mentioned example using the heated purge gas, the temperature up of the heater may be 
formed, heated and carried out to the periphery of the vacuum chamber of a pump, for example. 
In that case, if the heater formed in the periphery and the heated purge gas are made to use 
together, a heating up time can be shortened further. In addition, although the evacuation system 
which connected piping for purge gas installation to piping for processing room exhaust air was 
used in the above-mentioned example, even if it uses the playback approach of the cryopump of 
this invention in the conventional evacuation system, of course, the same effectiveness can be 
acquired. 
[0018] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0019] Namely, introducing the gas for temperature ups into cryopump, and carrying out the 
temperature up of the cryopanel compulsorily By holding the pressure in cryopump with an 
exhaust air means among the gases by which the trap was carried out to the cryopanel to a 
pressure lower than the maximum vapor tension of a gas with the lowest maximum vapor tension 
a short time — gaseous maximum vapor tension — going up — in addition — and since the 
pressure is low, the molecule of the gas which is carrying out condensation adsorption can be 
made to be able to emit to a cryopanel in a short time, and the playback time amount of 
cryopump can be shortened by leaps and bounds as a result. Therefore, the availability of the 
semi-conductor substrate processor using cryopump can be raised. 
[0020] 



[Translation done.] 
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